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(54) Composition for transdermal and/or transmucosal administration of active compounds 
which ensures adequate therapeutic levels 



(57) The present invention refers to a pharmaceuti- 
cal composition suitable for the transdermal ortransmu- 
cosal administration of one or more active agents, in 
form of a gel or a solution, comprising as a permeation 
enhancers a combination of: 

a) saturated fatty alcohol of fiarmuia 
CH3-(CH2)n-CH20H or saturated fatty acid 
CH3-(CH2)n-CH2COOH wherein n is an integer 
number 8 + 22, preferably 8 + 12. most preferably 
10, or unsaturated fatty alcohol or fatty acid of for- 
mula: 



CH3(CnH2(n.„).OH or CH3(C„H2(n.i^-COOH 
wherein n Is an integer number 8 + 22, 

b) a ternary vehicle or carrier consisting of a C, + 
C4 alkanol, a polyalcohol in particular propylengly- 
col and water, 

c) optionally also a monoalkylether of diethyiengly- 
col. 
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FIELD OF THE INVENTION 



^ [0001] The present invention relates to a novel composition for transdermal administration of different active com 

layer of the epidemiisand provide sustained permeation rate. Said chemicals are: fatty alcohols such as laurvl alcohol 
BACKGROUND OF THE INVENTION 

IS 

429, 0 526 561, as an example, some ofwhich are mentioned hereinafter. 

1.!!^^ ♦.^ '^'^"'^^^^ °^ '''^^P^ '"^ ^ of the amount of drug that can be transoorted 

[0005] In order to Increase skin permeability so that drugs can be delivered in thorano. _ 

devices to increase drug penetration solve this problem. P«"«"^»»" enhancing compounds, processes or 

35 [0006] Various systems were suggested for this purpose as descrihpH in Hifhrorf . 

number 5,785.991; 4,764.381; 4,^.171; A.^ei^SST^T^S^^^ i^.^'^^lT 
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^ a lower alcohol norwrntating to the skin and describes a binary system of oleic acid or alcohol and 

iZ'Ls'nsiSn^Vro^^^^^ 

c^P.seaco.binatio^.?,_alM2rS^S^^ 

z?Jsi!h\^rtr^^^^^^^^ 

or through the mucosal membrane the group oTTc^^rra^rTmintlon^Hl^L ' ^"^""^ *° transdermally 
5 mentioned inventions or publications deserve an S^Sr^Sl , ♦ ^'^""^ 

peutic plasma levels of different types o^Tc^^ermp^^^s a^^^ *° ''^'''^^^ 

[001 9] One object of the oreser* inw»n»inn 7 7""P°""*' ^ '* disclosed in the present invention. 

scribed in the literatum of the art. there is not ob>.^usr^ regardfnX^^^ ^ '* 

a drug (s) by transdermal route. As it is mentbned by Xe I^l^l P^-^^^^ation enhancers to administer 
peutic Systems: Current Status" in "Transdenma^nd TV^n^Hv ^ ^ °" "Transdemial and Dermal Thera- 
Grove Illinois. 1997. pages Sl 2. no g^neriddtS^^^ ^^^^^ 
enhancer foraspec^cdmg to be deliifSa i^S^^^^^^ 

fomiulations is not predictive from one drug to anoSer^ DermT^on !lh of optimizing topical 

hancement factors across drugs having different phvs «^h/m^^^ enhancers can produce a wide range of en- 
extensive experimental work Physicochemical properties. Rather, this is a process that requires 

could prove to be very adequate for a drug ^nd simSte^tTrrl!^ Z^' ^^'''^"^ " 9'""" ""'^^"''^^ 

enhancement effect for any active agent or drug As an eTalle l^^w^f .^i^ penetration 
indicated: ^ ^"®^^"'P'®*>'®"=3n quote results of this author as wherein below 



Enhancement of sidn 



pemieability of various drugs by different types of enhancers 
Enhancement fector (a) 



enhancer/(Nornialized sk 



Decymethyl sulfoxide 



1 permeation rate) without enhano 



(a) Enhancement fector = (Normalzed skin 

[0022] Additionally, another argument in favor of our position is sustained whon »h 
analyzed. He published the dependence of the enhanc^mer! fe^L w ^ "^^""^ 
allcyl chain length of saturated fetty acid in "TSnierm^^rl^S I . P^^'"^^""" progesterone on the 

hancement effect using caproic acfd (C8) howXj ^^me J'?""' ^ the major en- 

enhancer for estradiol is deLnoic acid (CO The^ee^^^^^ 
mal Controlled Systemic Medications- MarL oeller^^^^^^^ 

Of skin penetration enhancer for a specific aSve aoS' 1^^^ ^I' ' "'"'^'"'^^^ <^«cy 

enhancer release from the devices ^ ' '^P^' =°"'=enfration and, how the penetration 

[0023] ^epriorartpresen.edhereinc,ear,yprovethatat,eastforsomecompounds.asshowninthepresentpatent 
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BRiEF DESCRIPTION of THE FIGURES 
[0024] 

Rgure1representsanapparatus»HansonP/N57-VC(vert.cald«fus.onc^^^^ 

1 = cell receptor 

2 = donor chamber (dosage area) 

3 = top plate 

4 = dosage water 

5 = clamp 

6 = membrane 

7 = water jacket 
^ 8 = sample point 

9 = stirring helix 

10 = magnetic stirrer 

11 = sample tube 

12 = sample probe from microette 

13 = celllevelline 

14 = media replace tube 

Typical cell dimensions are: orifice 15 mm. volume 7 ml. 

Figure 2 represents Graphic I relevant to the data from Table II 
Figure 3 represents Graphic II relevant to the data from Table IV 
Figure 4 represents Graphic III relevant to the data from Table V 
Figure 5 represents Graphic IV relevant to the data from Table VI 
Figure 6 represents Graphic V relevant to the data from Table VII 
Figure 7 represents Graphic VI relevant to the data from Table VIM 
Figure 8 represents Graphic VII relevant to the data from Table X 
Figure 9 represents Graphic VIII relevant to the data from Table IX 
Figure 10 represents Graphic IX relevant to the data from Table XII 
Figure 11 represents Graphic X relevant to the data from Table XIV 
Figure 12 represents Graphic XI relevant to the data from Table XV 
Figure 13 represents Graphic XII relevant to the data from Table XVI 
Figure 4 represents Graphic XIII relevant to the data from Table XVIII 
Figure 15 represents Graphic XIV relevant to the data from Table XX 
Figure 6 represents Graphic XV relevant to the data from Table XXII 
Figure 17 represents Graphic XVI relevant to the data from Table XXIII 
Figure 18 represents Graphic XVII relevant to the data from Table XXIV 
Figure 19 represents Graphic XVIII relevant to the data from Table XXV 

Figure 21 represents Graphic XX relevant to the data from Table XXIX 
Figure ^ represents Graphic XXI relevant to the data from Table XXX. Examples 37 and 39 
Figure 23 represents Graphic XXII relevant to the data from Table XX)i. iS^i i and^ 
SUMMARY OF THE INVENTION 

lotions, sprays, ointment, gels aerosols and pa^ci de^i^^s 

[0026] While it is known in the art to combine permeatk,n enhancers, this invention utii.es a novel combination of 
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S^L^'^i!^'^'^"'^' ^« ^'^ diethylene glycol monoalkyi ether (diethylene glycol monoethyl ether), and the com- 
bined effect IS a significant and surpnsing improvement over use of lauryl alcohol or diethylene glycol monoethyl ether 

[00271 Tt^ present invention relates to a composition fortopical application having penetration-enhancing properties 
the composrtion comprising an active or a mixture thereof; and a penetration enhancing system that comprises lauryl 

purged water, a C.-C^ alcohol and a glycol. The compositionfurthercomprisesa gelling agent and a neutral^ing agent 
when necessary. In preferred embodiments, the gelling agent is a carbomer (CarbopoKS) which is a polyacrj^ic acid 

0 ^!^Z^ Polyoxyethylene polyoxypropylene copolymer and the neutralizing agent is an amine like triethanolamine or 
rZ« T P:^^^^^*'^es. flavor agents, saborizants. sweeteners any other solubilizants can be added as well 
[0028] The enhancing composition herein presented has proven to effectively enhance delivery and absorption of 
physiologically active substances through the skin and mucosa. That was properly demonstrated by first earning out 
n vrfro studies to e>^luate rts applicability to a determined active drug(s) and then to further confirm rts effecLne^ 

5 Tm^^il dSe; " ^"'^"""^ ^^'^"^ °' P-^"* 

[0029] Hence, it has been surprisingly discovered that it is possible to achieve a therapeutically effective sustained 

ronVm I?!'' T'^f °" '""^"^ "^'^ ^^'''^ "^^ ^k'" '^e inveS means 

[0030] It has been discovered surprisingly that the formulation discloses herein, exerts higher permeation rate when 
IS compared with a fbmnulatlon without containing the invention. ai«on rare wnen 

' [0031] It has been surprisingly discovered also that by utilizing lauryl alcohol and diethvlene nl««>i mnnno»hwi »fh-, 
(Transcutol^P) as enhancing composition for the invention herein dLo^^S. an adeS^^^^^^^ 

, u '^"^'^ ^"^"^ "^9^ o'^-day application of the fbmi ulation 

Sive sutetanlj)'''^''' ''"'"'^ '"''^ 

DETAILED DESCRIPTION OF THE INVENTION 

[0033] It is often dfficult to predict which compounds will work as permeation enhancers and which oemieation 
permeaWity of one drug or a family of drugs may not necessarily enhance the permeability of another drug or family 
SSlyln^TS'*'""'^"'"'^"'''"'"'^'"'"^ 

[0035] An objective of this invention is to provide a formulation, which shows adequate transdermal penetration 
enhancement effect for different therapeutical compounds classified in different groups penetration 

transdermal penetration enhancement for different active drugs eweciive 
"S'y- ^" °^'he present invention to provide a skin pemieation enhancer composition com- 

u^^^SfaL^h^^^^^^^ 

Sn Tl^^^f H K ^ ^ .r""^*"^' ^'^^^ °' '"onomethyl ether, in a vehicle or carrier com- 

pos^ on integrated by an C,-C, alkanol, preferably ethanol; a polyalcohol. preferably propylene glycol and puS^ 

mn,« ^ Tu ■ sweeteners, stabilizers, antioxidants, other solubilizants and the like 

[0038] The transdermal delivery system of the present invention comprises: 

L«r*r°irj °^ ^ '"'^"^e thereof. The tern, "drug" or "active drug" or "active agents" or "phar- 

maceutical active drug" as used to describe the principal active ingredient of the devi4 intends a biLgical^ 
pnysioiogical efHect on the wearer of the device. Examples of types of drugs are: 

a) Hormones: estrogens such as 17 beta -Estradiol. Estradiol. Estradiol Benzoate. Estradiol 17 beta -Cypion- 
ate Estriol, Estrone. Ethyn.l Estradiol. Mestranol. Moxestrol. Mytatrienediol. Polyestradiol Phosphate 
SaZ - Anagestone. Chlorm'adinone aS 

madinone Acetate. Demegestone. Desogestrel. Dimethisterone. Dydrogesterone. Ethynilestrenol. Ethister- 
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one, Ethynodiol, Ethynodiol Diacetate, Flurogestone Acetate Gestode™. 

di ^S'^a^"''^^ ^ ^ Levothyroxine. Thyroid. Thyroxine, etc. 

d) Antihypertensives for instance Benzothiadiazine DerivativPfi «■ .^h =e o . 

nopril, Perindopril. Ramipril; Guanidine dJSSs sirhll^L„?h h '^"^^^P"'" ^"^'^P"'' "-isi- 

Affuzosln; Reserpine Derivatives as R^e^ne lulJo^^^^^ ^"^"^ 

suchasMinoxidiLAmlodlpine, DoxaSi^MSriJlodle^^^^ T Furosemide; others 

ipine. Prazosin hydrochloride etc and CaTcLrrh^Vn". b^^^^^^ Nifed- 

Dltiazem. Fendiline. Gallo a^il 4 odilf^ S-P"'"'. 

ipine Nicardipine. NfedipiSe. Ni,vadlpt"£^^^ 

as Flunarisine; others such as Perhexiline Calciurn R^E «m1 " 

ClodronicAcld. Dhydrotachysterol. B^!^nm^ZtoZTS^r-^rTJ^^'°*^ 

mone, Terlparatide Acetate, etc. ' 'P^'"^^'*- Pa^'dronic Acid, Parathyroid Hor- 

Phenylpropanolamine, beta -Ad ene^^AgoS^h ^^^^ Phenylephn^. 

Blockers such as Doxazosin. Prazosin TeXsSrTri^^,!^tirTh ^ " '^«*^°'^P'^«n3niine. alpha -Adrenergic 

enolol, Bisoprolol, Carteotol. ba^E l^^l^i Sr^Jjlti'T ^^'^'"'^^'^ ^"^'^ ^t- 

Phine, Dihydromorphine, Metazocine, iSnf iJJrS M^^^^^ 

etajNerveAgentsforsmokingcessatioTel^cha^^S^ 

Agents such as5-Fluorou,Bcil.etc;Analgesics(NotNa^c;X^^ 

ics; Antiandrogens; Antianginals- Anticholinera AnhV«^^=^ 

such as Tamoxifen. 4-OH Tam^fen irtiSS^^^ 

coids: Muscle Relaxants: Narcotic /J^tagonfeS™^^^^^ Antipartansonians; Bronchodilators; Diuretics; Glucocorti- 

towhiJrpTnTrnth^Sm^^^^^ 

0.0^"^o':>of^^^^^ 'n the compos«ions in ab.ut 

Estradiol presented in the c'ompositLs in abo^ a02 to tSt 3 0 IZtZZl'^^T °' *° 

w and more preferably 0.06 to 0.1 2 %w/w Ethvnil E^rTdiol ^««nfl ♦u'^ ^^"^ ° 2.0 %w/ 

3.0 %w/W: preferably from about 0.047^0 5 ^wlfand rll^ '^^^^^^^ the compositions in about 0.02 to about 

sented in the compositions in about 0.02 to abr^^aS^^^ n» ' ^evonorgestrel pre- 

preferably 0,06 to 0.12 %wAv. ProgesSo^e p^l^teJ^l^Ir ^ ^ '° '^^'^ 

preferab,yfromabout0.1to5.0%wlaZ:reXbiy^ 

sitions in about 0.02 to about 6.0 %w/W; preferably from atoirt0 1 to 3 O S!*^^'^ ! P"^^"*^*^ 

w. L-Thyroxine presented in the composSionsTn abVuTo Sr«bo^^^^^ P^^^^^^ly 0.5 to 2.0 •^w/ 

%w/vv and more preferably 0.2 to 1.o'JrAlSlpl o?/S,^^^^ 

about 0.05 to about 5.0 %w/v.: preferably from aboST2 ,oT(^^Z and mo "''^ n 

2. A ternary vehicte composite comprised of a C,-C. altenoTsuST^ ■ "'^'^'^'"^ ^.O %wAv. 

preferably ethanol; a polyalcohol or'glycol such L pr^Tene g ycoT bS^^^^^^ 

glyco preferably propylene glycol and finally purifieTwatrThrcloS^^^^ 

invention contain an alcohol, preferably ethanol in an amTunt of »h^7^ o I ^''''"^dance with the present 
about 15.0 % to about 65.0 and'more Xwy ^ o L 5^'^^^^^^^ P-^-ably from 

present invention comprises a glycol, preferably propylenealvo^l^ahofr^^ k ! =n °°"'P°«*«°"« "f 'he 
about 3.0to 20.0 %w/w and more pr4rably /ori^O " preferably from 
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form about 0.4 to 1 0.0 %w/w and more preferably 0.2 to 3 0 CL^nd od^o " r^ShT*^ ■ / ^^^^ 
ether in amour,t up to 40.0 %w/w; preferably f.om' aboS 'o 2 btw/^td 2e ptSSi oTo sTS' 

1USP.etc:cellulosederivativessuchasethylce(lulose.hydrowroS,e^^^^^^ 
g-ycolan'dw2;);3.ATenS^^^^^^^^^^ 

4. A gelling agent and 5. A pH regulator. t«ny aiconoi or acid and diethylene glycol monoethyl ether); 

Kiiclhora'nrdiS^^^^^^^ 

prised of ethanol, propyLe g^^and Sifter Zaf^^^ ' '^"""^ "^^^ "'^^"^^^ 

borner as gelling fLinaprStS'car^Sr^c:^^^^ 

least a 24 hours period. As it is concluded v^fJ MXl^Tr^^^ 

carried out in human beings volunteers oavauaDiiity study of the above mentioned formulations were 
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T!l I'""' ' "i*»P'<a<l phsimacMlcal wKd., acts as a cosotanl of Ih, dims hence Ino™.- .h. 

!sx;=rrn.trar£^'~="^=»-''"'^''°™""---^-'^ 



DEFINITION OF TERMS 



[0056] "Penetration enhancemenf or "permeation enhaneemonfae I Mo^k-,«! i. » 

meaWI«y of skin to a Pharn,aco,ogica,,y LragentJ^.^^^^^^^ 

the rTteSEJ^^^^^^^ .k""" f '".''T' composition of the present invention, ^n be observed by r^SS 
therate of diffusion of drug throughanimal or human skin usingadi 

S» ^^nf^^^' " ^" I'^'^f permeation enhancer as used herein means a pemieation enhancer that will 

Zt-rararoJr^^^^^^^^^ 

i dmiL^nlT'^ hT'" '^T^'^' ^PP"*^"*^ to include both transdermal (or -percutaneous") and transmucosal 
?005r^CaTrlV„^^^^^^^^^^ 

SJ^SrKT^^ 
irjLr^LSlX^^^^^^ 

ra^l r![ ?h"**^'"^f ^^^"^'^ maintenance of steady state plasma levels. 



EXAMPLES 



alcohollc phases wa,e .Ixed and Tn^i^^^aSSTlotuSSt 
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[0067] The active substances included in thoH-*fc -^'ngupto 

^ S^-Pliics are defined through the following liS oSr^'^ 

LNEg = Levonorgestrel + Estradiol gel 
I g = Testosterone gel 

NEg = Norethindrone Acetate + Estradiol gel 
Pg = Progesterone gel 

T4s = L-Thyroxine solution 
T4g = L-Thyroxine gel 
Alps = Alprazolam solution 

TEg = Testosterone + Estradiol gel 

Ams = Amiodipine solution 

AmBss = Amiodipine Besylate solution 

Example 1(Tq 0i7.fvi^ 
' [0069] A gel composed by Testosterone 1 or «»t ^ ■ 

Example 2(Ta Q?g-irvij 
Example 3(Tg029.0i) 



* Example 5 ( TqniB^i^ 

[0073] A gel composed by Testosterone T^oit.„A . 
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Example 6 (Tq01 9-01) 

5 Carbotner (Carbopol 980 NF) 1 .20 % wM^TrieW^anobmln! n * ^^r 42.41 % wAw 

according ,o the manufecturing techniqThlS de^rd '^^'^ ° was prepared 

Example 7 CTg020-01 ) 

Carbomer (Carbopol 980 NF) 1.20 % wL. Trietf^oln^i^ n -^^^L^^^ ^'^^ ^2.52 % w/W. 

according to the manufecturing technique he"ein dSriZ ' ^^^'^ ° * ««« P^Pared 

Example 8 fT ff02l -01) 

Carbomer (Carbopol 980 NF) 1.20 % wM. Trie,hano2ne 0 Distnied Vteter 37.78 % w/W, 

^ according to the manufecturing technique herein deSiJ ' ° P^^P^red 

Example 9 (T0Q3Q-01) 

Exa mple 10(TgQ35-02) 
^ Example 11 CTcf BtiJr^^\ 

Sut:i^;)tSTwt%^X?GTyL^^ 

Carbomer (Carbopol 980 NF) 1.£ % wyw. "ethanotemJi oS% ^^"^ ^'^^''^^ ^'^^ 35.67 % wM. 

technique herein described. °-35 % w/w was prepared according to the manufacturing 

Example 12 (T qm7.ni) 

« Si 49'oS'o?:rsfsidt^srri9?^^^ ahy. 

% WAV was prepared according to the manufecturi,;g tSTkTue SS^^ ' -^^ T"«»hanolamine 0.35 

Example 13 (T9 n.^R-ni) 

Water 37.23 % w/w. Cartjomer (Carbopol 980 NF)' 7^%Z^t^u°^,^ % w/w. Distilled 

to the manufecturing technique herein de«ribed " 0 36 •^ w/w was prepared according 

* Example 14(Tg039-0i) 

[0082] A gel composed by Testosterone 1 25 % w/i« i a, ai .... 
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^ Example 15(Tff Q4n.ni^ 
Example 16( TEnnn?-ni^ 

0.06 % w/W was prepared according ,o the maSufacturrngVechnSue^^^^^^ ° ""^^ EDTA 

Example 17( TE9fyy^i) 

0.06%w/W was prepared accordir^tott^^aSufacturrngte^^^^^^^ 
Example 18( TEqnnfi-ni I 

[0086] A gel composed by Testosterone 0.20 % w/W 1713.P«»r»^- 

^ ^4l^o»„ ^'^^""^^ NF) 1 20 ?riSnote,^I^«^i'^'"'~^ Distilled 

was prepared according to the manufacturing techniq-Tel^Sn Se^bT ^^^^ ° % 

Example 19(TF>|nna^^ I 

W/W was prepared accord.ng to the manufacturing techniqueT^Sn de^bT ' ° % 

Example 20(TFffnnQ^i| 

0.06 A w/w was prepared according to the "lanufecturing teclj, Jue teS^J^^?^^^^ * ^^^^ 
Example 21 ( E ELNgQOI -01^ 

^^^^^^ 

EDTA0.06%wAv was prepared according to the manufecturSgtSh*^^^^^^ 
Example 22(EELNo002.m^ 

EDTAOOe.w^ '''^''-''--''inotothem^nufacturSg'te'^hnl^^^^^^^ 
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10091] A gel composed by Alprazolam innqt * . 

■^gigE!i 24(Alg005-01j 
'° 10092} A gel composed by Alprazolam 1 80 * . 

technique herein described. ^^^'h^^'a'nine 0.34 % w/w was prepar^;^^^^ ^ % w/W. 

the manufacturing 

i^§!!!£!e25iA!ggg6^ 

Ex ample 26(Al9 nfi7.n-i^ "9 technique 

technique herein described. ^"«*f'«"°'amine 0.36 % w/w was preparediJ^Sg ^ * 

^ -Example 27(Ai^nnqni^ manufectunng 

Example 28(AiffnnQnij 
S ample 29fAlff Oifmij 

E^amele30{A!g016:01] escribed. 

technique herein described. ' ^"«'^«'»'a'"ine 0.35 % w/w was preoarrdl; 1^'^ ^ "'3 % w^, 

pared according to the manufecturing 

Hxamele31j[r4s005:^ 
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^ gxgm gjg 32(745006-01 j 
Example 33(T4f^nni^n^ I 

Example 35(NiFr|nQfl-ne^ 

EDTA 0.061 % w/w V.S prepared according to the m^an^ctuS^^ 
CTsOOI-Ol) 

^ Example 37(A mBss001.01) 

Example 38( Amsnn?.n-i ^ 

E_xample 39(AmBs5002-01) 

Example 40( Prf noi.oi^ 
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.Example 41fPQ 0Q2.nij 



technique herein described. «nanolam,ne 0.39 % „Av. was prepared according to the manufelring 

Example 42( LNEnnii^ij 

Pn?^n^ T'^' °^ Carbomer (Carbopor^NFM X « 7"'!® °^ ^ ""^^ ^'^^ ^'cohol 45.18 % J/ 
EDTA0.06%wAv was prepared according to theSr^^^^^^^^ 
Example 43(LNFrfnrw.ni| 



Example 44( LNFfTfvt^./i-i| 

' Levonorgestret 0.030 
ether (Transcutol) 4.98 

^ Example 45(LNFTTnio.ni| 

^ -'»^d,ngtothemanufecturingtechniquehe»S;*reSii'^'-^'^«'^^ 
Example 46( LNFffni.i^-i I 

Example 47(1 NFr,ni'^^ij 

accordrng to the manufecturing technique herein de^ed ' ^^'^•'^^"•"^""ne 0.36 % w/w, was prepared 

Example 48(Alp snnij 

Example 49( Al ps002) 
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Example 5orAl psnn?i^ 
Example 51(Al psnaii^ 
Example S 



+ Norethindrone Acetate). Such a produrt Ss el 'lJ-. . f I?"' ^ '^^^^"^ P^««^"^. Con,W6e/'" nSaShS 
rOllS t^'^.Z^T"'^^'^^" enhance. " ' '^''^'"-^ ^-P-ng the invention claimed 



GmupA:HormonsK 
1) Combl G^lLN+EZ 
[0127} 



A) In vitro permeation study comoarina aP-^^iKiu ^ 

us.on Cells (Hanson Research Inc.); Pre-shaved abdominal Guinea pig 
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; ■ laDie J 

Jnwfifroflux (jig/h*cm2) ' 




Table II 




Es^atttol In vllm pemeaOon 


Time (h) 


Estradiol Cumulative Amount (ug/cm2) Me«n+sn ■ 




Example 45 (LNEg012) 


Example 46 (UMEgOl 5) 


0 


~i 1 




12 


4.42t0.98 


3.14+0.56 


18 


6.31±0.98 


3.86±0.28 


24 


8.13±1.14 


4.29*0.87 


TUistnl /mi... 


Table III 






" Estradiol.: 0.09 % wAvof Levonorges.,^,; with" 
n O.oe % w/ta, of 17P Estradiol.; 0.09 % -8 witn 



These results show i 



Time (h) 


Lwonorgestnl in vltn 

Levonorgestrei Cumulative 
Example 45 (LNEg012) 


» pemeaSon 

Amount (ng/cm2), IVteartfcSD 


0 


0 


Example 46 (LNEgOl 5) 
0 


12 


7.1Q+2.81 


5.19±1.29 


18 


8.4g±2.11 


5.85+0.60 


24 


10.17+2.42 


6.82±1.22 



n increment in the cumulative i 



amount permeated of both actives when the 



invention is present 
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in the formulation (about 2 or 3 times hiahert In aHHi««» 

that case. This behavior can be attributed « ^ l." r";.^ ^^'"^ ""^ °f "rug can be observed for E2 in 
«*.l«efsoflhep,.sMi„vMon "'"''**^''°"»1™!lMc«omblnalionofthe|»m,Mlo„ 

« I" 6%tSl^t,^^rSi^'*""*'*' ore LN ta, .„ op*,™, c»„„e«s.. 

study Design 

- Open labeled, bioavailability study 

- Study Drugs: E2 and LN 

- Product in development: Combi GeP- - LN 

Lot.N=: LNEg002-01 (Example 43) 
Pharmaceutical Dosage Form: Gel 
• Route: Transdermal 
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2)ComW6e/™resrostere„e: 
[0128] 
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20). PBS lOmM. pH 7.4. The experiments weTS.ndSed unrnoLtluS^^^^^ 

of stirring speed. Prior to the beginning of the study ^s^^^L^^^ ^* ^"'^ ^"^ 

maintained at 35=C in contact with thelceptorlfuior^^^^ 
theindicatedtimesj miof the receptor soluVon^sw^Wrav^a^^^^ 

with fresh solution. waswimarawn. andthereceptorchamber was immediately refilled 



Table VII 



Example 1 (Tg017-04) 



Tfestosterone /n ytf^p flux (vLglh'cnfi)' Mean±S.ll 



Example 2 (Tg 028-01) 



Example 3 (Tg 029^)1) 



\ I 2.B6t1.S1 0 70±0 09 ~ 



_Example9(Tg03(K)1) 



ni«H,„iI-. T ■ wnainsLauryl alcohol and 

■ aethylene glycol monoethyl ether alone. Example 3 o 




B) BIOAVAILABIUTY STUDY OF COMBI GEL' 
Aim 



- TESTOSTERONE (EXPERIMENTAL PROTOCOL 



EC009) 



Study Design 

- Open labeled, bioavailability study - 

- Drug studied: Testosterone 

■ ri»i°*? n.fn?'"^"*- C*""*'®*/™ - Testosterone 
• LotN ■■Tg021-02 (same fomiulation than Example 8) 

■ Manufactured by: Permatec Laboratorios SA 

: RSr-ss^sr^ '^''-^ 

' «:naCs.'°'''''^^^^^^ 

' :~oXarr^;^dui?7^^^^^ 

- ^='^-'--y-thod:Tes,osteroneserumconcen.ra.ionwasdetern,inedusingR 
Results 
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Serum Levels of Testostemne fitglml) 


Time (h) 


0 




168 


192 


264 


288 


Mean 


1.68 


3.36 


3.77 


4.20 


3.60 


3.37 


SD 


1.30 


1.69 


1.22 


2.02 


2.06 


1.47 



The steady state was reached during the 2nd day. Testosterone steady state were 
h. Mean testosterone serum level within this period was 3.73 +/-1.70ng/mL. 



maintained between 48 and 288 



'-''^'^^'^oH.net.cparametersoftestostero^^^ 

testosterone in 7 healthy volunteers (Mean vafties) "'^nmg 


AUG (ng*h/ml) 


79.6+7-33.7 


Cmax (ng/ml) 


6.1+/-2.7 


Tmax (h) 


1.9+/-1.5 


Daily dose (mg) 
calculation made on the last 24 h values of the si,,, 


4.3+/-1.8 


3) ComW Gef™ TBstostermelEstra<Mol: 



maintained at 35=C in contact with the LeptortSion /«^r load^ M IT.fJ . 
theindicatedtimesJmlofthereceptorsdutVoniSswThdra^^^ 

withfresh solution. ^""°"*^®*"™rawn.andthereceptorchamberwasimmediatelyrefilled 



Table XI 


in vttro flux of Estradioirs/ope of 


cum.rfaoveamoim^<jp«nieafeddniffvs. Hme between 6 and 24 h.) 


/nwfroflux(ug/h*cm2) 




Estradiol 




Example 34 (NEg098-05) (*) 


Example 17 (TEg005-01)(*) 


Example 1 6 (TEg002-01 ) (*) 


0.27±0.03 
n Contains 0,06 % »rfw of 1 7B Estradiol. 


0.31±0.01 


0.27±0.03 



Table XII 





Estradiol in vitro permeation 


Time (h) 




Cumulative Amount (ng/cm2)Mean±SD 




Example 34 (NEg098-05) 


Example 17 (TEg005-01) 


Example 16 Example 16 (TEg002-01) 




0 


0 
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Table XII (continued) 



Time (h) 


Estradiol in vitro peimeaSon 

Cumulative Amount (iig/cm^)Mearn-SD 


Example 34 (NEg098-05) 


Example 1 7 (TEg005-01) 


Example 16 Example 16 (TEg002-01) 


6 


1.39 + 0.36 


1.38±0.53 


1.8Q±0.19 


12 


3.73±0.35 


3.71±1.12 


4.12±0.23 


18 


5.57±0.81 


5.43+1.30 


5.74+0.41 


24 

n.a. m 


7.46i:n.a. 
eans not available 


7.48 ±1.26 


7.37 ±0.47 



vs. ffffle between 6 and 24 h.) MeantSD. * 




In vitro flux (ng/h*cm2) 


Norethindrone Acetate 


Testosterone 


Example 34 (NEg098-05) (1) 


Example 17 (TEg0054)1) (2) 


Example 16 (TEg002-01) (3) 


1.21±0.12 
(1) Contains 1 ,20 % w/w of Norethindrone Acet 


3.351:0.04 

ate. 


0.65t0.34 



(2) Contains 0,60 % wAv of Testosterone 



Time (h) 


Testosterone and Norethindrone Acetate In vltm permeaUon 
Cumulative Amount (uglcm^) Meam-SD 




Norethindrone Acetate Example 
34 (NEg098-05) 


Testosterone Example 17 
(TEg005^1) 


Testosterone Example 16 
(TEg002-01) 


0 


0 


0 


0 


6 


7.37+2.76 


27.g6±6.04 


10.44±0.41 


12 


16.00±3.41 


49.58 ±7.51 


17.31 ±1.73 


18 


21.9043.68 


67.21 ±9.87 


21.75±3.09 


^4 


25.53 ±4.69 


89.77 ±796 


25.10±5.83 



Aim 

- Open labeled, bioavailability study. 

- Drugs Studied; Testosterone + Estradiol 

- Product in development: Combi Ge/™ - Testosterone + Estradiol 

- Manufactured by: Permatec Laboratorios SA 
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Lot N°: Teg007-02, same composition as Example 17 (TEg005-01) 

Pharmaceutical Dosage Form: Gel. Testosterone 0,60 % w/w + Estradiol 0,060 % w/w. 

Route: Transdermal 

- Volunteers: A total of 6 heafthy postmenopausal women were selected. A)l of them completed the study and 
were submitted to analysis. 

Treatment: A single, daily 5.0 g of Combi Gel^ - Testosterone + Estradiol application on shoulders and arms 
(2.50 g on each shoulder and ami), during 6 days. 

Biological sampling schedule: Venous blood samples were collected immediately prior to (basal value) and at 
24, 48, 72, 96, 120, 144, 146, 150. 156. 168 h after the first application of Combi Gel^ TestoE2 
Analytical assay method: E2 serum levels were assayed using immunofluorescence and Testosterone semm 
levels were assayed using radioimmunoassay. 
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2 



If 



23 



EP 1325 752 A2 
4) Combi Ge/™ LevonorgestmiEthynU Estnuttol 



A) In order to further evaluate the feasibllltv of a nnmk,„ »• 

the ir,vention hereir, disclosed, an /"^ SlaZ sS^Z * ^''^y™' ^^^^^o' -"d 

tradlol (with different content in Ethynil EstraS ^ f '"^ ^° ^ L-Norgestrel + Ethynil E J 

disclosed in the US Patent 5,891 ,462 wat ^thi ^ ' Acetate . Estradiol a'lldy 

Study conditions: Franz Vertical Diffusion Celk mar,»„ o 

Skin ««s used as experimental model. TteTce^tJr SutTn w^^^^ Pio 
20). The experiments were conducted under SSve l^^Zs .^3^ Polyoxyethylene 20 oleyl ether (OletS 




(1) Contains 0.06% WAV of Estradiol 

(2) Contains 0,06 % wAv of Ethynil Estradiol 

(3) Contains 0,09 » wAv of Ethynil Estradiol 
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In vitro flux of Progestagens (Slope of cum, 



Norethindrone Acetate 



Example 34 (NEg098-05) (4) 



h.) Mean±S.D. 



of permeated drug vs. tImebBtmen 1 



In vitro Hux(]ig/h'cm^ 



(4) Contains 1,20 % wAv of Norettiindrone Ac 

(5) Contains 0,09 % wAv of Levonorgestrel 

(6) Contains 0.09 % w/W of Levonoigestrel 



Levonorgestrel 



Example 21 (EELNg001-0l) (5) 



Levonorgestrel 



Example 22 (EELNg002- 01) (( 
0.98t0.03 




also in the present examples ' ^" enhancement factor was achieved 

Ep^iSStL^r:^™!^ 

concluded to be very close to the recomZ^^ 6^l^^jZ^^ri .T' "^""'^ * ^^"^"^^^ 
200-300 Rg/day for Levonorgestrel. ^ ^0 jig/day for Ethynil Estradiol and 

S) CombI eef ™ Progesterone 

[01331 

^rlrSl^n^^^^^^^^ 

different content in Progesterone) ag^«i7c^^JS^^SZ]^T''^ fJ"^^' ^'^S^^""^ (with 
mercialized by Emerita) was carried oiJ ^ ^'^ °- P^se^terone (Pro-GesI® com- 

hasb^e^cltlraraZr^^^^^^^^^^^ 

their bodies. There are publications of ^wc^TXetlert ^^Z^J^^^T""'"' '""""^ harmony with 
Gest® percutaneous progesterone body creLm on ^ ^^""'"^ effect of Pro- 

terone in postmenopausal women t?eai^^^^^^ 

MD.. and Kent Hermsmeyer PhD. Portland S ' ""T^^^ - ^"'"'^ ''•^""'P ^- 

and Postmenopausal Bone Loss". Helene B SettrMn ^^t T f,'""" ^^^^"^fo^^^somotor Symptoms 

Study conditions: Franz Verti;al SuinT^n^^M ' n ^"'^ '^^'"^^ N. Anasti. MD. 

skin was used as experiment^ mSe^^irnBc^^^^^^^ 

20). PBS lOmM. pH 7.4. The experimente wT^Slnd^c^fZd^r 20 oleyl ether (Oleth 

Of .rrlng speed. PriortothebeUgofThTstrrr^^^^^^^ 
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maintained at 35°C in contact with the receptor solution. After loading 50 mg of each formulation over the skin, at 
the indicated times, 1 ml of the receptor solution was withdrawn, and the receptor chamber was immediately refilled 
with fresh solution. 



Table XXI 


In vitro ffux of ProgBst&x>ne (Slope of cumulative amount of permeated drug vs. 

Mean±SD. 


time between e and 24 h.) 


In wtroflux of progesterone (fig/h'cm^) 


Example 40 (Pg00lT01)(1) 


Example 41 (Pg002-01)(2) 


Pro-Gest®(3) 


3.29+0.48 


2.23±0.51 


0.58±0.29 



(1) Contains 1 ,0 % w/w of Natural Progesterone. 

(2) Contains 2,0 % wAv of Natural Progesterone. 

(3) Contains 3.0 % w/w of Natural Progesterone. 



Table XXII 



Progesterone In vltm permeatton 


Time (h) 


Progesterone Cumulative Amount (uglem^), Mem±SD 


Example 40 (Pg001-01) - 


Example 41 (Pg002-01) 


Pro-Gest® Pro-Gest® 


0 


0 


0 


0 


6 


20.86+5.66 


21.51 ±7.41 . 


1.96±1.50 


12 


40.42 ±10.87 


43.34+12.88 


6.29±2.Q2 


18 


64.56± 14.95 


55.44 ±14.95 


9.95 ±3.79 


24 


78.54±13.69 


61.g8±16.69 


12.43±4.07 



[0134] According to these results, a Combi Gel™ Progesterone using the invention herein described is considered 
highly feasible. 

Group B: BENZODIAZEPINES 
6) CombI Gel™ Alprazolmi 
[0135] 

I. Alprazolam Transdermal System 

In vitro studies were performed In order to evaluate the effect of permeation enhancers on alprazolam perme- 
ation profile. After that, a Combi Gel Alprazolam containing 1 ,0 % w/W of Alprazolam was compared in an in vitro 
study against Combi Gel NETA already described in orderto theoretically evaluate the feasibility of the Alprazolam 
gel. 

Finally, a bioavailability study was performed. 
A) In vitro results: 

The following tables and graphic intend to illustrate the behavior of Alprazolam in terms of permeability 
when some of the permeation enhancers herein disclosed are present in a propylene glycol solution containing 
1,0 % w/w of the active drug. 



Table XXIII 



ALPRAZOLAM PERMEATED [ng/cm^] 


Time (h) 


AlpsOOl 


AlpsO02 (LA) 


Alps003 (OA) 


Alps004(OAL) 


AlpsOOg (LAOL) 


24 


5,40 


245,32 


300,06 


159,05 


302,72 



26 



EP1 325 752 A2 

Table XXIII (continued) 



ALPRAZOLAM PERMEATED [ng/cm2] 



•nme(h) I AlpsOOl [ Alps002(LA) | Alps003 (OA) | Alps004(OAL) I Alps009fLAQn 

U\: contains Laurie Acid ' 

OA: contains Oleic Acid 
OAL contains Oleyl Alcohol 
LAOL: contains Lauryl Alcohol 



It IS cleariy advisable the effect of the addition of the permeation enhancers to a solution containing Al- 
prazolam as active agent. With the extremely low cumulative amount value obtained with the solution wiout 

mT.^H^I-r'lTK """'"T- ""l"^" ^^P^"' of permeability for this active drug, neverthe- 

B)B/OAVAILABlUTYSTUDy OF COMBI GEL™ ALPRAZOLAM (EXPERIMENTAL PROTOCOL EC008) 

^r!2L°?^?K^°^.'5f "^l '° bioavailability of alprazolam after dally application of an 

optimized Combi Gel Alprazolam, during 7 days in 4 adult healthy volunteers 
Study Design 

- Open labeled, bioavailability study. 

- Drug Studied: Alprazolam 

- Product in development: Combi Ge/™ Alprazolam 
Manufactured by: Permatec Laboratories SA. 
Lot.N»: Alg004-03 (same formulation as Example 23) 
Pharmaceutical Dosage Form: Gel. 

- Route: Transdermal 

- Volunteers: A total of 4 healthy volunteers were selected. All of them completed the study. 

- Treatment: A single daily dose of 2.0 g of Combi Gel® Alprazolam was applied on the shoulders (one 
gram on a 400 cm2 area of each shoulder) during 7 days snouiaers (one 

■ !i!l!.f « ^^^V ^""P'^ immediately prior to (basal value) 

- Analytical assay method: Alprazolam plasma levels were assayed using HPLC 'onorgei. 
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These results show that Combi Gel Alprazolam reached the therapeutic plasmatic levels (between 2-10 
ng/ml) described in the literature for a single oral dose of 1 mg Alprazolam (J. Clin. Pharmacol. 1989;29: 
543-549. Pharmacokinetics and Pharamacodynamlcs of Alprazolam Following Single and Multiple Oral Doses 
of a Sustained-Release Fomiulation). Furthemjore. utilizing the invention means herein claimed, it is possible 
to achieve sustained plasmatic levels avoiding "peaks and valleys" with only one daily application of Combi 
Gel Alprazolam. 

II. Alprazolam Transmucosal (Buccal) System 

A) An In vitro permeation study was performed In order to evaluate the influence of the addition of the invention 
means, on the active drug permeation profile. A Combi Gel Alprazolam able to be administered by the buccal 
mucosa, was tested. A Combi Gel Alprazolam containing 0,5 % w/w of the active drug and the invention herein 
described was compared against a 0,5 % wAw Alprazolam Gel without using the invention. 

Study conditions: Franz Vertical Diffusion Cells (Hanson Research Inc.); Hamster cheek pouch was used 
as experimental model. The receptor solution was 2 % wAw polyoxyelhylene 20 oleyl ether (Oleth 20), PBS 
1 0mM, pH 7.4. The experiments were conducted under occlusive conditions, at 37<'C and 600 rpm of stirring 
speed. 200 mg of each fbrmulatlon were loaded per cell. One sample of receptor solution was taken at 0.5 h 
and analyzed for alprazolam content. 
Results 



Table XXV 



Alprazolam in vitro transmucosal permeation 


Time (h) 


Alprazolam Cumulative Amount (^g/cm2), MeantSD 


Example 27 (Alg008-01) (1) 


Example 29 (Alg010-01)(2) 


0 


0 


0 


0.5 


6.43±3.59 


0.63±0.47 



(1 ) 0,6%wAw Alprazolam with the invention 



(2) 0,S%w/w Alprazolam without the invention 

B) An In vivo Comparative bioavailability study in rabbits was also performed (EA 005/99) 
Study Design 

An Alprazolam Buccal Gel developed by Permatec Lab. SA was compared against one marketed alpra- 
zolam pill. In the first period of the study the animals (3 adult female rabbits, weighing around 2 Kg) were given 
one pill containing 1 ,0 mg of alprazolam. In the second period the same animals received one dose of 200 
mg of Alprazolam Buccal Gel (containing 1 ,0 mg of Alprazolam). Blood samples were taken at the time points 
indicated in the table and graphic. Alprazolam was analyzed by HPLC. 
Results 
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Table XXVI 
Alprazolam pUl 



Time 


Alprazolam senim. levels (n^ml) 


(h) 


Rabbit 1 


Rabbit 2 


Rabbit 3 


Mean 


SEM 




senim(n^ml} 


s«um(n^ml) 


0 


0 


0 




0 


• 


0,5 


154,86 


119,95 


.19j6,33 


157,05 


2240 


1 


. 159,68 


141,14 


186.42 


162,41 


. 13,16 


1.5 


150,95 


117,00 




133,98 


13,88 


2, 


,167.46 


143.01 


158,09: 


156,19 


7,13 



Table XXVn 
Alprazolam Gd 



Time 




Alprazolam se 


mm levels. (ng/!ml) 


(h) 


Rabbit 1 


Rabbit 2 


Rabbits 


Mean 


. SEM 










Senim - ,. 
(rig/ml) 


semm(n^ml) 


0 


0 


0 


0 


0 


0 


0.5 


237,22 


212,62 


142,55 


197^6 


28,39 


1 


195,45 


228,24 


160,54 


194,74 


19,57 


1.5 


189,23 


317,11 


197,82 


234,72 


41,32 


2 


182,12 


218,43 


208,73 


203,09 


10,87 



These results clearly show that the invention herein disclosed included in a buccal gel, promotes higher 
semm levels of Alprazolam than a pill administered perorally. 

urts^ J* rTw ?! m^t!! ' '^^""^ '"^!^"*^'' «""P^««^^« ^'iro study against reference prod- 

ucts (i.e. Combi Gel NETA) allow us to predict the feasibility of the intended project 

For that reason, the groups of drugs described below, were evaluated on in vitro tests against a reference 
product and concluded to be feasible to be administered by transdermal or transmucosal route using the 
invention herein described. Group C: ANTI HYPOTHYROID 

7) Combi Gel^" L-Vrmine 

[0136] 

A) An In vitro permeation study was performed in order to evaluate the influence of the addition of the invention 
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means, on L-Tiroxine permeation profile. Thus, solutions of the active drug, with and without the addition of the 
invention means, were in vitro tested. 

Study conditions: Franz Vertical Diffusion Cells (Hanson Research Inc.); Pre-shaved abdominal Guinea pig 
skin was used as experimental model. The receptor solution was 2 % w/w polyoxyethylene 20 oleyl ether (Oleth 
20), PBS lOmM, pH 7.4. The experiments were conducted under occlusive conditions, at 37°C and 600 rpm of 
stirring speed. 2 ml of each formulation was loaded per cell. One sample of receptor solution was taken at different 
time points. 
Results 



Table XXVIII 



In vitro flux ofL-Tlracine (Slope of cumulative amounted permeated drug vs. time between 6 and 24 h.) MeantS.D. 


In vitro flux of L-Tiroxine (ng/h*cm2) 


Example 31 (T4s005-02)(1) 


Example 32 (T4s006-01) (2) 


6.44±0.91 


0.26±0.08 



m Contains 0.40 % wAv of L-Tiroxine with the invention. 



(2) Contains 0,40 % wAw of L-Tiroxine without the invention. 



L-Timxine In vltm pemeatton 


Time (h) 


L-Tiroxine Cumulative Amount(\xglcrtrl), MeantSD 


Example 31 (T4s005-01) (1) 


Example 32 (T4s005-01 ) (2) 


0 


0 


0 


6 


61.19+21.39 


0.00±0.00 


12 


115.21±25.12 


0.3Q±0.28 


18 


149.8g±20.30 


1.91±0.96 


24 


178.36 ±27.40 


4.65±1.31 



These results cleariy shown a significant increment in the cumulative amount permeated of L-Tiroxine when 
the invention is present in the formulation (about 24 times at 24 hours). 

Then, we can conclude that a formulation to administer the antihypotiroid drug at an adequate permeation 
rate could be achieved by using the present invention. Group D: ANTIHYPERTENSIV ES/CALCIUM CHANNEL 
BLOCKERS 



8) Comd/ Gel™ Amlodlplne 
10137] 

A) In vitro permeation studies were performed in order to evaluate the influence of the addition of the invention 
means, on Amlod.pine Besylate and Amlodipine (base fbmi) permeation profile. Thus, solutions of the active drugs 
with and without the addition of the invention means, were in vitro tested: 

Study conditions: Franz Vertical Diffusion Cells (Hanson Research Inc.); Pre-shaved abdominal Guinea pig 
^'^^''.f "The receptor solution was 2 % w/w polyoxyethylene 20 oleyl ether (Oleth 

20), PBS lOmM; pH 7.4. The expenments were conducted under occlusive conditions, at 35°C and 600 rpm of 
stirnng speed. 3 ml of each formulation was loaded per cell. One sample of receptor solution was taken at different 
time points. Results 
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Table XXX 



Amiodipine and Amlodipine Besj^ate In vitro permeation Cumulative Amounts (\Jcm2), Mean±SD 


Time (h) 


Example 39 
(AmBss002-01)(1) 


Example 37 
(AmBss001-01) (2) 


Example 38 
(Ams002-01) (3) 


Example 36 
(Ams001-01)(4) 


0 


0.00 


0.00 


0.00 


0.00 


24 


44.61±r8.59 


0.54±0.70 


1963.13±588.62 


4.35+7.57 



(1) Contains 1.00% wAw of Amlodipine Besyiate with tlie additon of the invention means 

(2) Contains 1,00% wAw of Amiodipine Besyiate without the invention means 

(3) Contains 1,00% wAw of Amlodipine with addition of the invention means 

(4) Contains 1 ,00% wNn of Amlodipine without the invention means 



These results clearly shown a very significant Increment In the cumulative amount permeated of both Am- 
lodipine forms (base a nd Besyiate) when the invention is present in the formulation (about 85 times for the Besyiate 
and more than 450 times for the base). The enhancement effect is clearly greater for the base form. 

Then, we can conclude that a formulatfon to administer the antihypertensive agent at an adequate permeation 
rate could be achieved by using the present invention. 



1. Pharmaceutical composition suitable for transdermal or transmucosal administration, in form of a gel or a solution, 
comprising an antiinflammatory active agent, as a permeation enhancers a combination of: 

a) saturated fatty alcohol of fomiula CH3-(CH2)„-CH20H or saturated fatty acid CH3-(CH2)n-CH2COOH where- 
in n IS an integer number 8 + 22. preferably 8 + 12. most preferably 1 0. or unsaturated fatty alcohol of formula: 
CH3(CnH2(n.i))-OH Or CH3(C„H2(„.i))-COOH wherein n is an integer number 8 + 22, 
^e^"^^ ''^^"^ " '^"'^ consisting of a + C4 alkanol. a polyalcohol in particular propylenglycol and 
c) optionally a monoalkylether of diethylenglycol. 

2. Pharmaceutical composition according to claim 1 , wherein: 

- the component a) is in amount comprised between 0.1 % and 20% by weight (preferably 0.2 + 3%), 

- the component b) comprises 5% + 75% by weight of alkanol on the whole composition and 0 5% + 50% of a 
glycol. 

- the component c) is in amount up to 40% by weight (preferably 2 + 8%). 

3. Pharmaceutical composition according to claim 1 or 2 in form of gel, comprising, as gelling agent: 

- a polyacrylic acid such as carbopol 

- a cellulose derivative such as hydroxypropylmethylcellulose, carboxymethylcellulose. ethylhydroxyethylcellu- 
lose, hydroxypropylcellulose. hydroxyethylcellulose 

- polyvinylpyrrolidone 

- polyoxyethylene/polyoxypropylene copolymers 

- polyvinylalcohol 

natural gums, alginates, pectins. 

4. Pharmaceutical composition according to claim 3 wherein the amount of gelling agent is comprised between 0 2 
and 30% by weight. 
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